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1. Computer A has an overall CPl of 1.5 and can be run at a clock rate of 700MHz. Computer B has a CPI

of 2.0 and can be run at a clock rate of 650MHz. We have a particular program to run and this program

has exactly 120 instructions when compiled for computer A. How many instructions would the program

need to have when compiled for Computer B if we want the two computers to have exactly the same

execution time for this program?

Ans :

Suppose IC_B represents instruction count for Computer B

Execution time for Computer A= Execution time for Computer B
=>(120 * 1.5) / 700M = (IC_B * 2) / 650M => IC_B = 835.7 approximate to 836
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2. Which following description is correct ?

(A) Embedded computer requires high security.
(B) The improvement factor affects the total cost time.
(C) Instruction Count for a program is determined by program, ISA and compiler.
(D) Execution time can calculate with Elapsed time or CPU time. Depend on the CPU
time, we can compare the total performance of the different systems.
Ans:
Answer: (C)

(A) Server computer requires high security.
(B) The improvement factor only affects parts of the total cost time (affected time)
(D) depend on Elapsed time

1/4



[groupl2] (HfHi%E)
3. A processor has a clock rate of 500MHz, and the following measurements have been made using a
simulator. (3. Ratio = 1)

Instruction class CPI Ratio
A 2 40%
B 3 25%
C 3 25%
D 3 10%

Later the compiler of the processor was improved to enhance the performance. The instruction
improvements from this enhanced compiler have been estimated as follows. Please calculate the
speedup compared to the old compiler.

Instruction class % of instruction executed vs. old compiler
90%
B 80%
C 85%
D 90%

Ans:
Avg. CPI of old processor: 2*0.4 + 3*¥0.25 + 3*0.25+ 3*0.1=2.6
Avg. CPI of new processor: (2*¥0.4*0.9 + 3*0.25*0.8 + 3*0.25*%0.85 + 3*0.1*0.9) / (0.9*%0.4 + 0.8*0.25
+0.85*%0.25 +0.1*0.9) = 2.5826
Speedup: 2.6/(0.8625*%2.5826) = 1.167
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4. Which of the following statements are true about Moore's law?
(@) It states the minimum feature size will decrease 2 times every 1.5 years.
(b) It states the number of transistors will increase 2 times every 1.5 years.
(c) Moore's law states that the speed and capacity of computers will increase are expectable.
(d) It states the efficiency of CPU will increase is expectable.

Ans :
(b) and (c)
(a) is wrong since Moore's law states about the number of transistors, not the minimum feature size.
(d) is wrong since the law talks about the tend of transistors' progress, not CPU.
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Ans:

clock rate g = clock cycle g + CPU time g
= 1.6 clock cycle A+ 80
=1.6 x8G x 20+ 80
=1.6 x (8 x 10% x 20 + 80
=1.6x2x10°
=3.2G (¥ : Hz)
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